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r571 ABSTRACT 

An oral composition &ntifrice cotuprising an orally accept- 
able vehicle. about 5-u)% by weight of a siliceous polishing 
agent. about 0.25-0.358 by weight of a substantially water- 
insoluble noncationic antibacterial antiplaque agent. such as 
2.4.4’~trichtoro2’-hydroxydiphenyl ether (uiclosan) and an 
antibaeteriat-enhancing agent which enhances the delivay 
of said antibacterial agent to. and retention thereof on. oral 
surfaces. 

19 CJabua, No Drawings 
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ANTlPLAQ~OA~mB.KO~RL4L ORAL 

This is a division of application Ser. No. 07D64.247. 
tiled Ott 21. 1992. now U.S. Pat. No. 5288.480. which is 
a division of application Ser. No. 07/655571,Feb. 19.1991. 
now U.S. Pat. No. 5.178.851. granted Jan. 12. 1993. which 
is a continuation of application Ser. No. 07LW8.566, flied 
Aug. 25.1989. now U.S. Pat. No. 5.032386. granted Jul. 16. 
1991. which is a continuation-in-part of application Ser. No. 
07/291.712. flied Dec. 29. 1988. now U.S. Pat. No. 4.894. 
220. gdnted Jan. 16. 1990. and of application Ser.NoI 
07B46358. filed May 1.1989. now U.S. Pat. No. 5043.154. 
aranted Aug. 27. 1991. which are resuectivelv a 
&rinuatio&-patt and a continuation of ap&ation -Ser. 
No. W/008.901. Ned Jars. 30. 1987. now abandoned. 

This invention relates to an antibacterial antiplaque oral 
composition dentifrice. More particularly. it relates to an 
oral composition &ntifrlce containing a substaotlahy water- 
insoluble non&ionic antiiaderial agent effective to inhibit 
plaque. 

Dental plaque is a soft deposit which fcams on teeth as 
opposed to cakulus which is a hard calclfkd deposit on 
teeth. Unlike calculus. plaque may foam 00 any part of the 
tooth surface. particularly including at the gingival margin. 
Hence. besides being unsightly. it is inmllcated in the 
occurence of gingivitis. - - 

Accordingly. it is highly desirable to include antlrnicro 
bial agents which have been known to reduce plaque in oral 
compositions. Frequently, catlonic antibacterial agents have 
been suggested. Moreover. in U.S. Pat. No. 4.022.880 to 
Vinson et al. a compound providing zinc ions as an antical- 
culus agent is admixed with an antibactaial agent effective 
to retard the growth of plaque bacteria. A wide variety of 
antibaeteriaI agents are desaii with the zinc compwnds 
inchding cationic materials such as guanides and quaternary 
ammonium compounds as well as non-catiouic compounds 
such as halogenated salicylanilidcs and halogenated 
hydroxydiphenyl ethers. ‘Ike noncationic antibactekl anti- 
plaque halogenated hydroxydiphenyl ether. Wiclosan. has 
also been described in combination with zinc citrate trihy- 
drate in European Patent Publication 0161.899 to Saxton et 
al. Triclosan is also disclosed in European Patent Publication 
0271332 to Davis as a toothpaste component. containing a 
solubilizing agent such as propylene giycol. 

The cationic antibacterial materials such as 

Further. even when polyphosphate anticalculus agent is 
not present as in commonly assigned Ser. No. 398.606 iiled 
on even date herewith. titled ‘Antibacterial Antiplaque oral 
Composition”, antiplaque effectiveness on soft oral tissue is 

5 optimkd by including with the AEA a solubilizing material 
which dissolves the noncationic antibacterial agent in saliva 
when the polishing agent is a siliceous polishing agent 
present in amount of about 5-3096. When the amount of 
polishina material is about 30-758 bv weight. the sue&l 

,o solubi.ll&g material is not required. as-in con&only 
assigned Ser. No. 398.699. Ned on even date herewith. titled 
“Antibacterial Antiplaque Oral Composition”. 

It is an advantage of this invention that an oral comp~ 
sition dentifrice containing a siliceous polishing agent. a 
small but effective antiplaque amount of a substantially 

r5 water-insoluble noncationlc antibacterial agent and an AEA 
is provided to inhibit plaque formation. even without requir- 
ing the presence of special solubilizing agent. 

It is an advantage of this invention that the AEA enhances 
the delivery and retention of small but effedive antiplaque 

20 amount of the antibacterial agent on teeth and on soft oral 
tissues. 

It is a tkther advantage of this invention that an anti- 
plaque oral composition is provided which is effective to 
reduce the occurrence of gingivitis. 

25 Additional advantages of this invention will be apparent 
from consideration of the following spechicatlon. 

In accordance with certain of its aspects. this invention 
relates to an oral composition dentifrice comprising in an 
orally acceptable vehicle. about S-3046 hy weight of a 

30 siliceous polishing agent. about 0.25-0.35% by weight of a 
substantially water insoluble noncationlc antibacterial agent. 
said oral composition dentifrice comprising at least one of a 
surface active-agent and a flavoring oil, and about 0.054% 
by weight of said AEA. said oral composition dentifrice 

35 beiig substantially free of polyphosphate anticalculus agent. 
Typical examples of water insoluble noncatiordc anti- 

bacterial agents which are particularly desirable from con- 
siderations of antiplaque effectiveness. safuy and formula- 
tion are: 

40 Halogenated Diphenyl Ethers 
2.4.4’~trlchloro-2-hydroxy-dlphenyl ether (Trlclosan) 
2Zdihydroxy-5.5’~dibromo-diphenyl ether. 

Halogenated Sallcylanllides 
4’5-diimosalicylanillde 

chlorhexidine. benzthonlum chlcride and cetyl pyridlnium 45 3,4’.5-trichlorosalcylanilide 
chloride have been the subject of greatest investigation us 3.4’5-tribromosallcylanWe 
antibacterial antiplaque agents. However. they are generally 23.3’5~tetrachlccosalicylanllidc 
not effective when used with anionic matuials. Noncationlc 3.3’,5-teXrachlaosalicylanilide 
antibacterial materials. on the other hand. can be compatllle 3.5~dibromo-3’-trifluaromahyl salicymnilide 
with anionic components in an cral composition. M 5-n-octanoyl-3’-tuoromcXhy1 salicylanilide 

However. oral compositions typically are mixtures of 3.5~dilromo-4’-lrifluoromethyl salicylanilldc 
numerous components and even such typically neutral mate- 3.5-dibromo-3’-trifluoro methyl salicylanilide 
rids as humectants can afkct performance of such camp+ (Fluorophene) 
sitions. Benzoic Esters 

Moreover. even noncationic antibacterial agents may 55 Methyl-p-Hydroxybenzoic Ester 
have Limited antiplaque effectiveness with commonly used Ethyl-p-Hydroxybenzoic Ester 
mat& such as polyphosphatc anticalculus agents which Propyl-pHydroxybenzoic Ester 
are disclosed together in British Patent Publication 22 00551 Butyl-pHydroxybenzoic Eater 
of Gear et al and in BP 0251591 of Jackson et al. In Hdogenatcd Chrbdides 
commonly assigned Ser. No. 398.605 fried on even date 60 3.4.4’-trichiorocarbanilide 
herewith. titled ‘AntibacteriaL Antlplaquc Antlcalculus Oral 3-triftuoromclflyl-4,4-dicillorocarbanilide 
Composition”. it is shown the antiplaque effectiveness is 3 3'.4-tichlorocarba 
greatly enhanced by including an autibacterial-enhancing Phenolic Compounds (including phenol and its homologs. 
agent (AEA) which enhances the delivery of said antibac- mono- and poly-alkyl and aromatic halo (e.g. FCl.BrJ)- 
terial agent to. and retention thereof ore oral surfaces and 65 phenols. resorcinol and catechol and their derivatives and 
providing optimized amounts and ratio of polyphosphate bisphenolic compounds). Such phenolic compounds 
and AEA. includes inter alla: 



3 
Phenol and its Homologs 

PhCllOl 

2 Methyl-Phenol 
3 Methyl-Pbeool 
4 Methyl-Phenol 
4 Ethyl-Phenol 
2.4Dimethyl-Phenol 
2.5Dimethyl-Phenol 
3.CDimethyl-Phenol 
2.6DimethyLPhenol 
Qa-Propyl-Phenol 
Cn-Butyl-Phenol 
4-n-AmyI-Phenol 
4tert-Amyl-Phenol 
Co-HcxyCPhenol 
Cn-Hcptyl-Phenol 
2-Mcthoxy4-(2-Ropenyl)-Pheool (Eugenol) 
2-Isopropyl-5-Methyl-Phenol (Thymd) 

Mono and Poly-Alky! and Aralkyl Halophenc 
Methyl-p-chlorophenol 
Ethyl-p-Chlorophenol 
o-Propyl-pChloropheno1 
n-Butyl-pChloropheuo1 
n-Amyl-pChlorophen01 
set-Amyl-pChloropheno1 
a-Hexyl-pCWoropheno1 
Cyclohexyl-pChloropheno1 
n-Heptyl-p-Chloropheool 
q -Odyl-pChlcropheno1 
O-Chlorophenol 
Methyl-o-Chlorophenol 
Ethyl-o-Chlorcpheool 
n-Propylo-Chiorophenol 
n-Butyl-o-Chlorophenol 
n-Amyl-oChlorophenol 
tert-Amyl-c&hlorophenol 
n-Hexyl-o-Chlorophenol 
a-Hcptyl-o-Chlorophenol 
pChloropheso1 
c+Benzyl-pChloropheno1 
~Beozyl-m-mctfiyl-~~~~001 
c+Benxyl-m m-dimethyl-p-Chlorcphenol 
oPhenylethyl-p-Chloopbenol 
o-Phenylethyl-m-methyl-p-chlotophenol 
3-Methyl-p-CblaophenoI 
3.5~Dimethyl-pChloropheno1 
6-Ethyl-3-methyl-p-Chlorophcnd 
6n-Propyl-3-methyl-pChloropheno1 
Gso-Propyl-3-methyl-pChloropheno1 
2-Ethyl-3&iimethyl-pChloropheno1 
&ec Butyl-3-methyl-pChloropheno1 
2-isoPropyl-3.5-dlmetbyl-p-Chlorophend 
sDiemylmmyl-3-methyl-pChloropheno1 
GsoPropyl-2-ethyl-3methyl-pChloropheno1 
2-set Amyl-3.5-dimethyl-p-Chlorophenol 
2-Diethylmethyl-3.5~dimethyl-pChloropheno1 
hec Octyl-3-methyl-p-Chlorophenol 
pBromopheno1 
Methyl-pBromophenol 
Ethyl-pBromcpheno1 
a-Propyl-pBromophcno1 
n-Butyl-pBromopheno1 
o-Amylp-Bromophewl 
set-Amyl-pBromopheno1 
o-Hexyl-pBromopheno1 
cyclohexyl-pBromopheno1 
o-Bromophenol 

5.776435 
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teat- Amyl-o-Bromophenol 
a-Hexyl-oBromopheno1 
n-RoWI-mJn-Dimcthyl-~B~~enol 
2-Phenyl Phenol 

5 4-chloro-2-methyl phenol 
4-chlor*3-methyl phenol 
4-chlom-3.5-dimethyl phenol 
2.Cdichloro-3.5dimethyfphenol 
3.4.5.~terabromo-2methylphenol 

10 5-methyl-2-pentylphenol 
4-isopropyl-3-methylphenol 
5-chloro-2-hydroxydiphenylemthane 

Resorcinol and its Derivatives 
Resorcinol 

IS Methyl-Resorcinol 
Ethyl-Resorcinol 
n-Ropyl-Resorcinol 
n-Butyl-Resorclnol 
n- Amyl-Resorcinol 

20 n-Hexyl-Resorcinol 
n-Heptyl-Resorcinol 
a-Octyl-Resorcinol 
n-Nonyl-Resorclnd 
Phenyl-Resorcinol 

25 Ben&-Resoreinol 
Pheaykthyl-Resorcinol 
Phenylpropyl-Resorcinol 
p-Chlorobenxyl-Raorcind 
5-Chloro-2.4-Dihydroxydlphenyl Methane 

30 4’-Chlorc+2.4-Dihydroxydiphenyl Methane 
5-Bromo-2.4Dihydroxydiphenyl Methane 
4’-Bromo2;clDihydroxydiphenyl Methane 

Bisphenolic Compounds 
Bisphenol A 

35 23’-methylene bis (4-chlorophend) 
2.2’-methylene bis (3.4.6-trichlorophenol) 
(haacbkuophene) 
2.2-methylene bis @-chloro-6bromophenol) 
bis (2-hydtoxy-3,5dichlorophenyl) sulfide 

40 bis (2-hydroxy-5-chlorobetuyl) sulfide 
The noncationic antibacterial agent is present in the oral 

composition in an effective antiplaque amount of about 
O-25-0.3546 by weight. preferably about 03%. The antibae- 
terial agent is substantially wateriasoluble. meaning that its 

45 solubility is less than about 1% by weight in water at W C. 
and may be even less than about 0.1%. 

Tbe preferred halogenated diphenyl ether is biclosan. The 
preferred phenolic compounds are phenol. thymol. atgenol. 
hexyl resorcinol and 2X-methylcoe bis(4-chloro-6- 

50 bromopheaol). The most preferred antibacterial antiplaque 
compound is triclosan. Triclosan is disclosed in aformen- 
tioncd U.S. Pat. No. 4.022.880 as an antibacterial agent in 
combination with aa aaticaiculus agent which provides zinc 
ions. and in German Patent Disclosure 3532860 in combi- 

55 nation with a ccppex compound. In European Patent Dis- 
closute 0278744 it is disclosed ia combination with a tooth 
densitizing agent containing a source of potassium ions. It is 
also disclosed as an antiplaque agent in a denti&ice formu- 
lated to contain a lamellar liquid crystal surfactant phase 

60 having a lamelk spacing of less than 6.0 nm and which may 
optionally contain a ziw salt in published Bnropean Patent 
Application 0161898 of Lane et al and in a &r&ice 
containing zinc citrate tribydrate in published European 
Patent Application 0161899 to Saxton et al. 

65 The antiiacmrial-enhancing agent (AEA) which enhances 
delivery of said antibacterial agent to. and retention thereof 
on. cd surfaces. is employed in amounts effective to 
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achieve such enhancement within the range in the osai 
composition of about 0.05%. to about 4%. preferably about 
0.1% to about 3%. more preferably about 0.5% to about 
2.5% by weight, 

AEA polymeric materials of the prescot invention include 
those which can be characteri& as having utility as den- 
tifrice adhesives or tixatives QC dental cements. For example. 
U.S. Pat. Nos. 4.521551 and 4373.036 each to Chang et al. 
describe commercially avaiIabIe copoIymer of methylvinyl 
ether-maleic aahydrlde (Gantrez) as a denture fixative. 
However. there has not teen recognition in the psicr art that 
adhesives. fixatives or cements when applied in water- 
soluble or water-swellable form together with substantially 
water-insoluble non-&ionic antibackrial antiplaque agents 
could enhaoce the antibackrial activity of such agents. 
FbrtJ~er. in U.S. Pat. No. 4.485,090 to Chang. Gantrez AN 
copolymer is mentioned among polymeric anionic 
membrane-forming materials which attach to a tooth surface 
to form a hydrophobic barrier which reduces elution of a 
previously applied therapeutic caries prophylactic fluoride 
compound. Again. there is no recognition that such poly- 
meric material could enhance the antibacterial activity of 
substantiaUy water-iasoluble non-cationic antibacterial anti- 
plaque agents. 

This ARA may be a simple compound, preferably a 
polymerixable monomer. more lxeferably a polymer. which 
latter term is entirely generic. including for example 
oligomers. homopolymers. copoIymers of two or mace 
monomers. ionomers. block copolymers. graft copolymers. 
cross-linked polymers and copolymers. and tbe like.. The 
AEZA may be natural or synthetic. and water insoluble cs 
preferably water (saliva) soluble or swellabie (hydratable. 
hydrogel forming). It has an (weight) average moleculat 
weight of about 100 to about 1.000.000. preferably about 
1.000 to about 1.OCWOO. more preferably about 2.000 or 
2.500 to about 25o.oofJ or 5oo.ooo. 

The ABA ordinarily contains at least one delivery- 
enhancing group. which is preferably acidic such as 
sulfonic. phosphinic. or more preferably phosphonic Q 
carboxylic. or salt thereof. e.g. akali metal or ammoniun~ 
aod at least one organic retention-enhancing group. lxefer- 
ably a plurality of both the delivery-enhancing and 
retentioncnbaecing groups. which lana groups preferably 
have the formula +X),-R wherein X is 0. N. S. SO. SO,, 
P. PO or Si or the Iike. R is hydrophobic alkyl. alkenyl. acyl, 
aryl. a&a@. aralkyl. hetaocyclic or their inat-substituted 
derivatives. and n is zero or 1 oc more. The aforesaid 
“inert-substituted derivatives”. are intended to include sub 
s&tents on R which are generally non-hydrophilic and do 
not significantly interfere with the desired functions of the 
AJH as enhancing the delivery of the antibacterial agent to. 
and retention thereof on. oral surfaces such as halo. e.g. Cl. 
Br. I. and carbo and the like. Illustrations of such retention- 
enhaocing groups are tabulated below. 

6 
-continued 

SO 

=2 
5 

P 

PO 

10 
Si nimethysilyl. dmthylbutybdyl. 

dimctWbazybilyl, dimefhyivinylsilyl, 
durdyldlybilyl, UC. 

15 As employed herein. the delivery-enhancing group refers 
to one which attaches or substantively. adhesively. cohe- 
sively or otherwise bonds the AFL4 (carrying the antibacte- 
rial ageot) to oral (e.g. tooth and gum) surfaces. thereby 
“delivering” the antibactekal agent to such surfaces. The 
organic retention-enhancing group. generally hydrophobic. 

20 attaches or otherwise bonds the antiierial ageot to the 
ABA, thereby promoting retention of the antibacterial agent 
to the AEA and indirecUy on the oral surfaces. In some 
instances. attachment of the antibacterial agent occurs 
through physical entrapment thereof by the AEA. especially 

25 when tbc AEA is a cross-linked polymer, the structure of 
which inherently provides increased sites for such entrap 
merit. The presence of a higher molecular weight. more 
hydrophobic cross-linking moiety in the uoss-linked poly- 
mer still fur&r promotes the physical entrapment of the 

30 antibacterial agent to or by tbe cross-linked AR4 polymer. 
PreferabIy. the AEA is an anionic polymer comprising a 

chain or backbone containing repeating units each prefer- 
ably cootaining at least one carbon atom and preferably at 
least one directly or indirectly pendant. monovalent 

35 delivery-enhanciog group and at least one directiy or indi- 
rectly pendant monovalent retention-enhancing group 
geminally. vicinaily or less preferably otherwise bonded to 
atoms. preferably carbon. in the chain. Less preferably. the 
polymer may contain delivery-enhancing groups and/or 

40 retention-enhancing nra.ms and/or other divalent atoms or 
groups as Linlcs in &e-pol;m chain instead of or in addition 
to carbon atoms. or as cross-linking moieties. 

It wiIl be understcod that any examples or iUustratiotts of 
AJ3A’s disclosed herein which do not ccotain both delivery- 
enhancing groups and retention enhancing groups may and 
prefaably should be chemically modiiied in known manner 
to obtain the preferred AEAk containing both such groups 
andpreferably a plurality of each such groups. In the case of 
the preferred polymeric ABA%. it is desirable. fa maximiz- 
ing substantivify and delivery of the antibacterial agent to 
oral surfaces, that the repeating units in the polymer chain OT 
backbone containing the acidic delivery enhancing groups 
constitute at least about 10%. preferably at least about 50%. 
mere preferably at least about 80% up to 95% or 100% by 
weight of the polymer. 

According to a preferred embodiment of this invention. 
the ABA comprises a polymer containing repeating units in 
which one or more phosphonic acid delivery-enhancing 
groups are bonded to one or more carbon atoms in the 
polymer dia. An example of such an AEA is poly (vinyl 
phosphor& acid) containing units of the formula: 

which however does not contain a retention-enhancing 
group. A group of the latter type would however be present 
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in poly (1-phosphoaopmpene) wim units of the formula: 

A peferred phosphonic acid-contabthtg AEA for use herein 
is poly (beta styrctte phosphonic acid) containing units of the 
formtda: 

wherein PJr is phenyl. tie phospJmnic deJivay-enJurncing 
group and the phenyl refentioncnhancing group being 
bonded on vicJnaJ carbon atoms in the drain. or a azpolyma 
of beta styrene phosphonk acid wJtJt vinyl phosphonyl 
dhride having tht units of the foregoing formula IU 
aJtematJng or in random association with units of famuJa I 
above. or poly (alpha styrene phosphonic acid) containing 
units of the formula: 

in which the deliveryand retention--enJmncing groups are 
geminally bonded to tJtc drain. 

These styrcne phosphonic acid polymers and their copoly- 
mers with other inert etJtyJenicaJIy unsaturated monomers 
generaJly have molecular weights in tJte range of about 
2.000 to about 3O.OCKL preferably about 2.500 to about 
10.000. and are. with their methods of prepuation disclosed 
and claimed in concurrentJy filed application Ser. No. 398. 
606. which discJosure is incorpomkd hen. Such “inert? 
monomers do not signilkmtly intafere with the intended 
function of any copoJmyer employed as an AJIA herein. 

other phosphonic-containing polymers include, for 
example. phosphorrated ethylene having units of the for- 
mula. 

where n may for example be an integer or have a vaJue 
giving the polymer a molecular weight of about 3.000; and 
sodium poly (butene+$-diphosphonate) having units of the 
formuJa: 

poly (alJy1 bis (phosphoaoetJry1) amine) having units of the 
formula: 

Other phosphorrated pdymers. for example poly (ally1 
phosphono acetate). phospJtonated ~zoJymetJtauyJate, etc. 
and the geminaJ diphosphonate polymers disclosed in EJP 
Publication 0321233 may be empJoyed herein as AEA’s. 
provided of course that they contain or are modifted to 
contain the above-defined organic retention-enhancing 
groups- 

43 with styrene. isobutylene or ethyl vinyl ether. poJyaayJic. 
polyJtaconic and poJymaleic adds. and suJfoacrylJc oligo- 
mas of M.W. as low as 1.000. avaJlahJc as Uniroyal JUD-2. 

Suitable generaLly are retention-enhancing group- 
containing polymabd 0JefiniaJJy or ethyJenicaJJy uttsat- 

65 urated carkrxylic acids containing an activated carbon-to- 
carJ~~n oletinic ctouMc hood and at least oue carboxyl group. 
that is. an acid containing an oldinic double bond which 

According to anotJmr preferred embodiment me AJL4 
may comprise a synthetic anionic polymeric polycarhoxy- 
late. AJtJmugh not used in the present invention to coact with 
polyphosplkate anticaIcuIus agent. synthetic anionic poly- 
meric ~Jycarboxylate having a moJecuJar weight of about 
1.000 to abwt 1.000.000. preferably about 30.000 to ebout 
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8 
500.000. has heen used as an inJtibitcr of alJ&ine phos- 
pJmtase enxyme in optimlxktg the anticalculus effectiveness 
of linear mokarJarJy dehydrated poJyphospJtate salts. as 
disclosed in U.S. Pat. No. 4.627.977 to Gaffar et al. Indeed. 
in pubJisJred British Patent Publication 22 00551. the poly- 
ma-k poJyca&oxyJate is dislosed as an optional ingredient 
in oral compositions containing linear molectdarly dehy- 
drated polypl~ospbate salts and s~bstatttially water-insoluble 
noncationic antibacterial agent. It is further deserved. in me 
context of tJte present invention that such polycarboxylatc 
when contaJning or modified to contain retention-enhancing 
groups Js ma&&y effective to enhance delivery and reten- 
tion of the noncationic antiiactcxial. antiplaque agent to 
dental surfaces when another ingredient with which the 
polymaic polycarboxylatc would coact (that is. molecularly 
dehydrated poJypJtosphate) is absent: for instance. when the 
ingredient with WJtJch the polymeric polycarboxylatc coacts 
is especially the noncationic antibacterial agent. 

Synthetic anionic polymeric ~soJycarboxyJates and their 
compiexes with various cationic germicides. zinc and mag- 
nesium have been previously disclosed as anticaJcuJus 
agents per se in. for example U.S. Pat. No. 3.429.963 to 
ShedJovsky; U.S. Pat. No 4.152.420 to Gaff=, U.S. Pat No. 
3.956480 to Dichter et al, U.S. Pat. No. 4.138.477 to GaJfar; 
and U.S. Pat. No. 4.183.914 to Gaffar et al. It is to be 
understood that the synthetic anionic polymeric polycar- 
boxylates so disclosed in these several patents when con- 
taining or modified to contain retention-cohancing groups 
are operative in tJte cumpositions and methods of this 
invention and sudt dkdosures are to that extent incapo- 
rated herein by reference thereto. 

‘Ihe synthetic anionic polymeric polycarboxylates 
emJ~Joyed her&r are welJ Jmown. being often employed in 
the form of their free acids or preferably partially or more 
prefaably fuJJy neutraked water soluble or water swellable 
(hydratable. gel forming) alkali metal (e.g. potassium and 
preferably Sodium) or ammoilium salts. Preferred are 1:4 to 
4:l copolymers of maJeic anJtydride or acid with antia 
poJym&xabJe etJtyJenicaJJy unsaturated monomer. prefer- 
ably methyl vinyl etJ&maJeic anhydride having a moleat- 
Jar weight (M.W.) of about 30.000 to about l .OOO.WO. most 
prefaably about 30.000 to about 500.000. TJuse copoly- 
mas are available for example as Gantrez. e.g. AN 139 
(M.W. 500.000). A.N. 119 (M-W. 250,ooO); and preferably 
S-97 PJ~armaceuticaI Grade (M.W. 70,600). of GAF Corps 
ration. 

Other ABA operative pdymaic poJycarboxyJates con- 
taining or moditied to contain retention-enhancing groups 
include those &dosed in U.S. Pat. No. 3.956.480 referred 
to above, such as the 1:1 copolymers of maleic anhydride 
with ethyl amylate. hydroxyethyl methacrylate. N-vinyl-2- 
pyroJJ.idonc. or ethylene. the latter being available for 
example as Monsanto EMA No. 1103. M.W. 10.000 and 
JZMA Grnde 61. and 1:l co~solymcrs of acrylic acid with 
methyl or hydroxyethyl methacrylate. methyl or etiyl 
amylate. isobutyl vinyl aha or N-vinyl-2-pyrrolidone. 

Additional operative polymeric polycatboxylates dis- 
closed in above referred to U.S. Pat. Nos. 4.138.477 and 
4.183.914. containing or modified to cootaJn retention- 
enhancing groups include cqolymers of maJeic aohydride 
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readily functions in polymerizatiott because of its presence described on pages 546-573 of the Kirk-Othmer Encyclo- 
in the monomer molecule either in the alpha-beta position pedia of CI~emical Technology. third edition. Supplement 
with repot to a carboxy group or as part of a terminal Volume. John Wiley 8 Sons. Inc. copyright 1984. which 
methyleae grouping. Illustrative of such acids are acrylic. description is incaporated herein by refercace. Also effec- 
methaay~c. e~crylic. alphr-&loroacrylic. crotonic. beta- s tive as AEA’s herein. provided they contain or are modified 
scryloxy propionic. sorbic, alpha-chkrsorbic. cinaamic. to certain Mention-enhanciog groups. are polyesters. poly- 
beta-styrylaqlic. muc0nic. itacunic. citracoaic. mesaco0ic. urethanes and synthetic a0d natural polyamides including 
gIutacoriic. aconitic. alpha-phenylacrylic, f-hen@ 8CryliC. proteins and proteinaceous materials such as collagen. poly 
2-cyclohexyhcrylic. angelic. umbellic. fumaric. makic (argeoioe) and oth~ polymerixed amino acids. 
acids and anhydrides. other different olefi0ic mooomcls to Without b&g bound to a theory. it is believed that the 
copolymerizable with such carhoxylic monomers include AEA. especialIy polymeric AECA. is genaalIy an anionic 
vloyhcetate. vinyl dtkuidc. dimethyl male&e and the like. film forming material sod is thought to attach to tooth 
Copolymers ordinarily contain sufficient carboxylic salt surfaces and form a continuous film over the surfaces. 
groups for water-solubility. theseby preventing bacterial attachment to tooth surfaces. IS 

Also useful herein are so-calkd carhoxyvinyl polymers IS is possible that the q oncatio0k antibacterial agent forms a 
disclosed as toothpaste components in U.S. Pat No. 3.980. complex or other form of associatioo with the AEA. thus 
767 to Chown et al; U.S. Pat. No. 3.935306 to Roberts et al: forming a film of a complex or the like over tooth surfaces. 
U.S. Pat. No. 3.919.409 to Perla et al, U.S. Pat No. The IiIm forming &~opclty of the AEA and the enhanced 
3.911.904 to Harrison. and U.S. Pat. No. 3.711.604 to delivery property of the AEA and the enhanced delivuy and 
Colodney et al. They are commercially available for XI retentioo of the antibactaial agent on tooth surfaces due to 
exampIe under the trademarks Carbopol934.940 and 941 of the AEA appears to make tooth surfaces unfavourable for 
B. E Goodrich. these products consisting essentially of a bad&al accumulation partiadarly since the direct bacteria 
colloidally water-soluble polymer of polyacryJic acid static action of the antiiacterial agent controls bacterial 
crosslioked with from about 0.75% to about 2.O% of poly- growth. Therefore. through the combination of three modes 
ally1 sucrose or polyallyl pcntaerythritol as uoss linking 25 of adions: 1) enhanced delivery. 2) long rdention time on 
ageot. the cross-linked structure and cross-linkages provid- tooth surfaces. and 3) prevention of bacterial attachmeot to 

ing the desired retention e nhomxmeot by hydrophobicity tooth surfaces. the oral composition is made efficacious fcr 
and/m physical entrapment of the antibacMa.l agent oc the reducing plaque. Similar antiplaque effectiveness is attained 
like. Polycarbc@ is somewhat similar. being poly acrylic on soft oral tissue at or near the gum line. 
acid cross-linked with less than 0.2% of divinyl glycoL the M In aforementioned a@cation SK. No. 398.606. filed on 
lower proportion. molecular weight sod/or hydrophobic@ even date herewith. tided “An&acteM Antiplaque Oral 
of this uoss-linking agent tending to provide littie or no Compositions” wherein the dentifrices thereof contain about 
retcotion enhaocemeot 2.5dime&yl- 15-hexadieoc exem- J-3O% by weight of a siliceous polish& agent. a material 
plifies a more e&c&e retention-eahanckg cross-Ii&kg which solubilizes tie noncationic antibac@rial agent to 
agent. 35 render iI effective ia delivery to soft oral tissues at the gum 

The synthetic anionic polymeric polycarboxylatc compo- line is unployed. Jn the present invention. when the amount 
oent is mainly a hydrocarbon with optional halogen and of the noocationic antibacterial agent is optimized at about 
O-containing substituents and Ii&ages as present in for 0.25-O.35% by weight. it is found that the solubilixing agent 
cxatrqde ester. ether and OH groups. and is employed in the is not required; but is rather optional. 
insta0t compositions io approximate weight amouots of 0.05 40 IO the oral prepsration deotihice. ao ody acceptable 
to 4%. preferably 0.05 to 3%. more preferably 0.1 to 2%. vehicle including a water-phase with humedaot is present. 

The AEiA may also comprise natural anionic pdytncric Water is present typically in amouot of at Least about 3% by 
polycafboxylates cootaining retention-enhancing groups. weight. generally about 3-35% and humecta0 t pnfcraMY 
Carhoxymethyl cellulose and other biDding agents gums and gIycaine and/or sorbitol. typically total about 6.5-7546 or 
film-farmers devoid of the above-defined delivery- 45 80% by weight of the oral preparation dentifrice. more 
enhancing an&x retention-enhaacing groups are i0effective typically about 10-758. Reference haeto to sorbitol refers 
as AEA’S. to the material typically as available commerciatly in 7096 

As illustrative Of AEX’s cootainiog phosphioic acid anal aqueous solutions. Although not squired in the present 
or sulfonic acid delivery enhancing groups. there may be invention wherein shout O-25-0.3546 of the water insoluble 
mentioned polymers and copolymers contai&g units cc M noo-cationic antiiaderial agent is present opionally. an 
moieties da-ived fiosn the polymerization of vinyl 0I ally1 additional ingredient which assists solubilization of the 
phosphioic aodhr dfonic acids substituted as needed on antibacterial agent in saliva may be incorporated in the 
the 1 or 2 (or 3) carbon atom hy an organic retentioo- water-humecbmt vehicle. Such optional solubilizing agents 
enhancing group. for example having the formula indude humectant polyols such as propylene glycol. w 
--(X),--R defined above. Mixtures of these mooomers may 55 pylene glycol. and hexylene glycol. cdlosolves such as 
be employed. aad copolymers thereof with one or more in& methyl cellosolve and ethyl cellosolve. vegetable oils and 
poQm&able ethylenically unsaturated monomers such as waxes containiag at least about 12 carbons iO a straight chain 
those dcsdhed above with re.spcct to the opaative synthetic such as olive oil, castor oil and pctrolatum aod esters such 
anionic polymeric polyca&oxylates. As will be noted. in as amyl acetate. ethyl acetate and benzyl beozoate. As used 
these aad other polymeric AEA’s cpcrative huein. usually 60 herein ‘pcpykne glycol” i0cludes 1.2-propylene glycol a0d 
only one acidic delivery-enhancing group is bonded to any 1.3-propylene glycol. Significant amouots of polyethylene 
given carbon or other atom in the polymer backbooe or glycol particularly of molecular weight of 600 or more 
Brando thawa. Polysiloxanes contai0ing pendant delivery- should be avoided since polyethyleoe glycol effedively 
eohaociog groups and retention enhancing groups may also inhibits the aotibactcrial aetivlty of the noocatiwic antiic- 
be employed as AHA’s herein. Also effective as AEA’s 65 terhl ageot. For instance. polyethylene glycd (Pa) 6OO 
herein are iooomers containing or modified to contain wheo present with triclosan in a weight ratio of 25 tri- 
delivery- and rticotioo-enhancing groups. Ionomcrs are cIosan:l PEG 600 rcduocs the antibaa- activity of ui- 
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closan by a factor of about 16 from that prevailing in the dentifrice cootains about 03% by weight of the antibacterial 
absence of the polyethyleoe glycol. agent and about M-2% by weight of the polycarboxylate. 

The pH of such oral preparation dentifrice of the inveo- Without being bound to a theory whereby the advantages 
tloo is generally in the rental range of about 4.5 to about 9 of this invention are achieved. it is believed that an aqueous. 
or 10 and not preferably about 6.5 to about 7.5. It is S humectant vehicle is ncxmahy solubillxed in surfactant 
noteworthy that the compositioos of the invention may be okelles in the mobile phase (that is. not including gelling 
applied orally at a pH below 5 withcut ~ubstantiaUy decal- agent and polishing agent) of a dentfrlcc formula. The 
cifyiog or otherwise daomgiog dental enamel. The pH can be mobile phase solutioo of dentifrice during use can become 
controlled with acid (e.g. citric acid or benxolc acid) or base diluted with saliva which causes trielosan to precipitate. 
(e.g. sodium hydroxide) or butTered (as with sodium &ate. IO However. in the present invention. it is found that even in the 
beozoate. carbonate, or bicarbonate. disodium hydrogen absence of a speelal solubillxing material for triclosan. when 
phosphate. sodium dihydrogen phosphate. etc.). the amount of triclosan is about O-25%-035% by weight 

In this invention. the oral composition dentifrice may be and the polycarboxylate is present. sufficient triclosan is 
substantially gel in character. such as a gel deotlfrlce. Such present to exert an excellent antiplaque effect 00 the soft 
gel oral preparations contain siliceous dentally polishing IS tissues at the gum line. Similar remarks apply to other 
material. Referred polishing materials include crystaUioe water-insoluble noocatlonic antibacterial agents herein 
silica having particle sized of up to about 5 microns. a mean &scribed. 
particle size of up to aboot 1.1 microns. and a surface area ‘Ihe oral composition dentifrice may also cootain a source 
of up to about 50,000 uu*/gm.. silica gel or colloidal silica of fluoride ions. or fluorine-providing component. as anti- 
and complex amorphous alkali metal aluminosilicate. 20 caries agent. in an amouot sufficient to supply about 25 ppm 

When visually clear or opacifled gels are employed. a to 5.000 ppm of fluoride ions. These compounds may be 
polishing agent of colloidal silica. such as those sold under slightly soluble in water or may be fully water-soluble. They 
the trademark SYLOID as Sylold 72 and Syloid 74 or under are characterixed by their ability to release flutide ioos in 
the trademark SANTOCEL as Santooel 100 or alkali metal water and by substantial freedom from undesired reactioo 
almuinosllicate complexes (that is. silica containing alumina 25 with other compounds of the oral prepamtion. Among these 
wmbioed in its matrix) are particularly useful. since they are materials are inorganic fluaide salts. such as soluble alkali 
consistent with gel-like texture and have refractive indices metal. alkaline earth metal salts, or example. sodium 
close to the refractive indices of gelling agent-liquid fluoride. potassium fluoride. ammonium fluoride. calcium 
(including water and/or humeetant)systems commonly used Uuoride. a copper fluoride such as cuprous fhmride. xinc 
in &t&ices. 30 flucmide. barium fluoride. sodium flourosillcate. ammonium 

The polishing material is generally present in the oral tlourosilicate. sodium tluorozirconate. ammonium 
composition dentifrices such as toothpaste or gel composi- fluoroxircooate. sodium monofluorophosphate, aluminum 
tions in weight concentrations of about 5% to about 30%. mono-and dl-fluorophosphate. and fluorinated sodium cal- 

IO a gel toothpaste. the liquid vehicle may typically cium pyrophosphate. Alkall metal and tin fluaridcs. such as 
cmnprise about 3-355 by weight of water, such as about 3s sodium and stannous fluorides. sodium mooofluorophos- 
lO-35%. sod humectant in an amount ranging from about phate (MFP) and mixtures thereof, are preferred. 
6.5% to about 80%. such as about 10% to about 80% by The amouot of fluorine-providing compound is dependent 
weight of the preparation. In clear gels where the refractive to some extent upon the type of compound. its solubiiity. aod 
iodex is an important consideration. about 330% of water. the type of oral preparation. but it must be a non-toxic 
0 to about 70% of glyaxine and about 20-258 of sorbitd 40 amount. generally about 0.0005 to about 3.0% in the prepa- 
are preferably employed ratioo. In a dentifrice preparation. e.g. dental gel and an 

The oral composition dentifrices typically cootain a oatu- amount of such compound which releases up to about 5.000 
ral ar synthetic thickener or gelling agent in poportions of ppm of F ion by weight of the preparation is considered 
about 0.1 to about 10%. preferably about 0.5 to about 5%. satisfactory. Any suitable minimum amouot of such com- 
A suitable thickener is synthetic he&e. a synthetic col- 45 pound may be used. but it is preferable to employ sufficient 
loidal magnesium alkali metal silicate complex clay avail- compound to release about 300 to 2.OCKl ppm. mere prefer- 
able for example as Laponlte (e.g. CI? SP 2002.D) marketed ably about 800 to about 1.500 ppm of fluoride ion. 
by Lapotte Industries Limited. Laponite D analysis shows. Typically. in the eases of alkaii metal Uuotides. this 
appmimatcly by weight. 58.00% SiO,. 25.40% MgO. component is present in an amount up to about 2% by 
3.05% Na,O. 0.98% L&O. and some water and trace metals. M weight. based on the weight of the preparation. aod prefer- 
Its true specific gravity is 2.53 and it has an apparent bulk ably in the range of about 0.05% to 1%. In the case of 
density (g./ml. at 8% moisture) of 1.0. sodium mooofluorophosphate. the compound may be 

Other suitable gelling ageots or thickeners ioclude Itish present in an amount of about O.l-3%. more typically about 
moss. i-carrageenao. gum tragacaoth. starch. 0.76%. 
polyvioylpyrrolidone. hydroxyethypropyl-cellulose. 55 It will be Understood that. as is conventional. the oral 
hydroxybutyl methyl cellulose. hydroxypropyl methyl preparations are to be sold or otherwise distrllted in 
cellulose. hydroxyethyl cellulose (e.g. available as suitable labelled packages. Thus a deotifrice gel will usually 
Natrosol). sodium carboxymetbyl cellulose. and colloidal be in a collapsible tube. ty@ally aIumiaum. lioed lead cr 
silica such those available as Eoely ground Syloid 244 and 
Sylodent 15. 

plastic. or other squeeze. pump or pressmixed dispenser for 
60 mete&g out the contents. having a label describing it. in 

There may be a tendency for the dentifrice to separate into substame. as a dentlfrlce gel or the like. 
liquid and solid portions when about 5% by weight or more Organic surface-active agent5 are used in the composi- 
of the optional solubllizing mates&l such as propylene tioos of the present invention to achieve increased prophy- 
glycol is present. Futtbermore. in the present ioveotion lactic action. Moreover. they assist in achieving tbnwgh 
excellent antiplaque effects can be obtained with small 65 andcomplete dispersion of the antiplaque aoti2mcterial ageot 
amounts of antiiacteriai agent which do not eve0 require throughout the oral cavity. and render the iostaot composi- 
solubizing agent. In the present invention. a preferred tions more cosmetically acceptable. Indeed. at least one of 
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surface-active agent or flavoring oil is present to effect 
desired the solubitixation of the antibacterial agent. The 
organic surface-active material is preferably anionic. non- 
ionic a ampholytic in nature. and it is preferred to employ 
as the sutface-active agent a detcrsivc material which 
imparts to the composition detasive and foaming properties. 
Suitable examples of anionic surfactants are water-soluble 
salts of higher fatty acid moooglyccride monosulfates. such 
as the sodium salt of the moaosulfated monoglyceride of 
hydrogenated coconut oil fatry acids. higba alkyd sulfates 
such as sodium lauryl sulfate, alkyl aryl sulfonates such as 
sodium dodecyl benzene sulfonate. higher alkyl 
sulfoacetates. higha fatty acid esters of ll-dihydroxy pro 
pane sulfonate. and the substantially saturared higher ali- 
phatic acyl amides of lower aliphatic amino carboxylic acid 
compounds, such as those having 12 to 16 carbons in the 
fatty acid alkyl ar acyl radicals. and the like. Ekamples of 
the last mentioned amides are N-lauroyl sarcosine. and the 
sodium, potassium and ethanolamine salts of N-IauroyL 
N-myristoyl. or N-pahnitoyl sarcosine which should be 
substantially free from soap or similar higher fatty acid 
mataiaL The use of these sarcosinate compounds in the oral 
compositions of the present invention is particularly advan- 
tageous since these materials exhibit a prolonged and 
marked effect in the inhibition of acid formation in the cxal 
cavity due to carbohydrate breakdown in addition to exert- 
ing some rduction in the solubility of tooth enamel in acid 
solutions. Examples of water-soluble nonionic surfactants 
are condensation products of ethylene oxide with various 
reactive hydrogen-containing compounds reactive therewith 
having long hydrophobic chains (e.g. alipharic chains of 
about 12 to 20 carbon atoms). which condensation products 
(“ethoxamers”) contain hydrophilic polyoxyethylene 
moieties. such as condensation product.5 of poly(ethylcne 
oxide) with fatty acids. fatty alcohols, fatty amides. pdy- 
hydric alcohds (e.g. soMan mom&rate) and polypropy- 
lcneoxide. (e.g. Pluronic mataials). 

invention is preferably applied regularly to dental enamel 
and soft oral tissues. particularly at or near the gum line. 
such as every day or every sceond or third day or preferably 
from 1 to 3 times daily. at a pH of about 4.5 to about 9. 
generally about 5.5 to about 8. preferably about 6 to 8. for 
at least 2 weeks up to 8 weeks or more up to lifetime. 

The compositions of this invention can be incorporated in 
loxcnges. or in chewing gum or other products. e.g. by 
sriuing into a warm gum base or coating the outer surface of 
a gum base. ilJustrative of which may bc mentioned 
jelutong. rubber latex. vinylite resins. etc.. desirably with 
conventional plasticizers or softeners. sugar cc other sweet- 
eners cc carbohydrates such as glucose. sorbitol and the like. 

The following examples are further illustrative of the 
nature of the present invention. but it is understood that the 
invention is not limited thereto. AU amounts and proportions 
referred to herein and in the appended claims are by weight. 
urdcss otherwise indicated. 

EXAMPLE 1 

The following dentifrice is prepared: 

PnnS 

Surface active agent is typically present in amount of 
about 0.5-F% by weight. prefereably about l-2.5%. As 
indicated. surface-active agent is believed to assist in dis- 
solving the q oncationic antibacterial agent. 

A B 

IOOJ - 
- 1o.m 

25 CD 2SM 
0.60 0.60 
2.00 zlxl 
040 0.40 
0.243 0.243 
I.00 1.00 
0.50 0.50 

mm m.00 
5.50 5.50 
2.03 2.00 

31507 31507 
0.30 0.30 
09S 095 

Various other materials may be incorporated in the oral 
p;eparations of this invention such as whitening agents. 
preservatives. silicones. chlorophyll compounds and/or 
ammoniated material such as urea. diammonium phosphate. 
and mixtures thereof. These adjuvants. where present. are 
incorporated in the preparations in amounts which do not 
substantially adversely affect the properties and character- 
istics desired. Significant amounts of zinc. magnesium and 
other metal salts and materials. which are generally soluble 
and which would complex with aaive components of the 
instant invention are to be avoided. 

The above dentifrice A delivers Triclosan to the teeth and 
soft gum tissue essentially as wett as dentifrices B contain- 
ing a special solubilizing agent for Triclosan. In other words. 
a special solubiliring agent is not required for the dentifrice 
of the present invention to be effective. Further. a corrt 
spending dentifrice in which the Gantrez polycarboxylate is 
absent is substantially poorer in delivering lIiclosan. 

Any suitable flavoring or sweetening mat&al may also be 
employed Examples of suitable flavoring constituents are 
flavoring oils. e.g. oil of spearmint. pepperment. 
wintergreen. sassafras. clove. sage. eucalyptus. marjoram. 
cinnamon. lemon. and arange. and methyl salicylate. Suit- 
able sweetening agents include suaose. Lactose. maltose. 
xylitol. sodium cyclamate. peWmtine. AMP (aspartyl phe- 
nyl alanine. methyl ester). sac&arfne and the like. Suitably. 
flavor and sweetening agents may each or together comprise 
from about 0.1% to 5% more of the preparation. Maeova. 
flavoring oil is believed to aid the dissdving of the antiic- 
terial agent, together with or even in the absence of surface+ 
active agent 
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In the foregoing example. improved results may also be 
obtained by replacing triclosan with other antiiacterial 
agents herein described such as phenol. thymol. eugenol and 
2.2’methylene bis (4-chloro&bronmphenol) and/or by 
replacing Gantrez with other AEA’s such as a 1: 1 copolymer 
of maleic anhyride and ethyl acrylate. sulfoacrylic 
oligomers. Carbopok (e.g. 934). and polymers of alpha or 
beta-styrenephosphonic acid monomus and copolymers of 
these monomers with each or witi cthcr etbylenically unsat- 
urated polymerizable monomers such as vinyl phosphor& 
acid. 

EXAMPLE2 

The following liquid phase dentifrice solutions are tested 
for uptake and retention of biclosan on saliva coated HA 

In the preferred practice of this invention an oral compo 
sitioo dentifrice containing the composition of the present 

disks following the test procedures desaii in Example 1 
with the indicated results: 
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Pans 
Insredicotr A B C D 

5 
suba (70% aDlution) 30.0 30.0 30.0 300 

Qlveclol 9.5 9.5 9.5 9.5 

r alycd 
0.5 05 0.5 0.5 

200 20.0 20.0 200 
NSF (1.243 0.243 0.243 0.243 
Flavor oil 0.95 0.95 0.95 0.95 10 
-lhcban 0.3 0.3 0.3 03 

g-Q-=@=@- 

56507 54.507 54.507 54.507 
2.0 

SCtih 
2.0 

RAyvinyl Akdml 2.0 
I5 

.&@ted IO pti 6.5 with NaOH 31.0 174.0 86.0 36.0 
‘Rkbsul upalp in 
Micm~alsnlivan 
Dbk.9 
Rctenka of Traxan on 20 

saliva Co& HA Di 
After: 
Initial 183.0 
mminutes 136.0 
1bXll 105.0 
3bms 83.0 25 

The above results show that solution (D) containing 
polyvinyl alclcohol. not an AEA hereuoder. produced a tri- 
dosan uptake of only 36.0. quite simikr to the 3 1.0 uptake 
of the control solution (A) without additive. In c&nut. 30 
solutioo (C) with poly (alpha-styrenephosphwic acid) pre 
duces ao uptake of 86.0. more thao double that of solutions 
(A) and (D). and solution (B) with poly @eta- styrenephos- 
phonic acid) produces an uptake about 5 times that of 
solutions (A) and (D). tending to indicate further that vicinai 35 
substilution of the defiveryGnhancing glwp yields Superi~ 
results. The above results also show the surprisingly good 
retention of triclosan on the HA disks over time obtained 
with solution (B) containing poly (beta-styrenephosphonic 
acid (M.W’s about 3.000 to 10.000). 40 

‘l%is invention has been described with respect to certain 
preferred embo&ments and it will bc understood that modi- 
fications and variations thereof obvious to those skilkd in 
the art are to he included within the purview of this appli- 
cation and the scope of the appended claims. 45 

we claim: 

l.Anoralcompositiondentifrice forattaching.adhering 
CR bonding a plaque-inhibiting antibacterial agent to oral 
tooth and gum smfaces co-sing in an orally acceptabk 
aqueous humectant vehicle. about S30% by weight of a M 
siliceous polishing agent and about 0.25%-035% by weight 
of a substantially water insoluble noncationic antibacterial 
agent. said oral composition comprising at least one of a 
surface active agent and a flavoring oil and also containing 
about 0.05-4% by weight of a water soluble or watu 55 
swellable antibe c&an&g agent having an average 
material weight of about 100 to 1.000.000 which contains at 
least one carboxylic delivery enhancing grroup and at least 
one organic retention-enhancing group. which delivery 
enhaociog group enhances delivery of said antibackrial 61) 
agent to oral tooth and gum surfaces and said retention- 
enhancing group enhances attachment adherence or bond- 
ing of said antibactexial agent oo oral tooth and gum 
surfaces, wherein said aal composition is free of polyphos- 
phate anticalarlus agent in an effective anticalculus amount 65 
and said vehicle is other than polyethylene glycol which 
reduces the antibacterial activity of said antibacterial agent. 

16 
2. An aal composition dentifrice for attadkg adberiog 

or bonding a plaque-inhibiting antibacterial agent to oral 
tooth and gum surfaces comprising in an orally acceptable 
aqueous humxtan t vehicle. about 530% by weight of a 
siliceous polishing agent and about 0.25%-0.356 by weight 
of a substantially water insolubk noncationic antibacterial 
agent. said oral composition comprising at least one of a 
surface active agent and a flavoring oil and also containing 
about 0.05-4% by weight of an anionic copolymer of maleic 
acid or anhydride with another ethylenically unsaturated 
polymerizable monomer. which copolymer enhances deliv- 
uy and attachment. adherence or bonding of said antibac- 
terial agent on oral tooth and gum surfaces. wherein said oral 
compositiott is free of polyphosphate anticakulus agent in 
an effective anticaladus amount and said vehick is otha 
than polyethylene glycol which reduces the antibacterial 
activity of said antibacterial ageot. 

3. The aal composition according to either of claim 1 or 
claim 2 wherein said antibacterial agent is selected thorn the 
group consisting of halogenated diphenyl ethers. haloge- 
nated salicylan.ilides. benzoic esters. halogenated carbon& 
ides and phenolic compouads. 

4. The aal compositioo accading to claim 2 wherein said 
other monomer of said copolymer is methyl vinyl ether in a 
4:l to I:4 molar ratio with the ma&c acid or anhydride. 

5. The aal composition according to claim 4 wherein said 
copolymer has a molecular weight of about 30.000-1.000. 
ooo. 

6. The oral composition according to claim 5 wherein the 
copolymer has an average molecular weight of about 

7o.ooo. 
7. An aal composition according to claim 3 wherein said 

antibacterial agent is triclosan. 
8. An aal composition dentifrice for attaching. adhering 

or bonding a plaque-inhiGti.ng agent to oral tooth and gum 
surfaces comprising in an orally acceptable aqueous humec- 
taat vehicle. about 5-308 by weight of a siliceous polishing 
agent. about 0.25%-035% by weight of a substantially 
water insoluble noocationic pheoolic antibacterial agent. 
said oral composition comprising at least one of a sutface 
active agent and a flavoring oil and about 0.05-40x, by 
weight of an antiict&aLenhancing agent which contains at 
least one delivery-enhancing functional coup and at least 
one organic retention-enhancing group. wherein said 
delivery-enhancing group enhances delivery of said antibac- 
terial agent to oral tooth and gum surfaces and said 
retention-enhancing group enhances attachment adherence 
a bondiog of said antibacterial agent on oral tooth and gum 
surfaces. wherein said oral composition is free of polyphos- 
phate anticalculus agent in an effective anticalwlus amount 
and said vehicle is other than polyethylene glycol which 
reduces the antibatial activity of said antibacterial agent, 

9. The oral composition claimed in chim 8 wherein said 
pheoolic compound is selected from the group consisting of 
phenol. thymol. eugenol and 22’-methylene bis (4-chlorw 
6-bromophenol). 

10. The oral composition claims in any of claims 1. 2. 
46.8 or 9 wherein said surface active agent is present in 
amount of about O-5-5% by weight. 

11. The oral composition daims in any of claims 1.2.4-6. 
8 or 9 wherein said ftavaing oil is present in amount of 
about O.l-5% by weight. 

12. The oral composition according to either of daims 
8-9 wherein said antibaciaial-enhancing agent has an aver- 
age molecular weight of about 100 to 1.000.000. 

13. The oral composition according to claim l2 wherein 
said deliverycnhancing group is acidic, 
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14. The oral composition according to claim 13 wherein 
said delivery-enhancing group is selected from the group 
consisting of carboxylic. phosphoric. phosphinic. and sul- 
fork acids. and salts. and mixtures thereof and wherein said 
organic retention-enhancing group comgrises the formula 5 
-(X)-R wherein X is 0. N. S. SO. SO, R PO or Si. R is 
hydrophobic all@. aryl. alkaryl. alkeayl. acyl. aralkyl. 
hekrocyclic. or inert-substituted derivatives thereof, and n is 
zero or 1 or more and wherein said antibacterial-enhancing 
agent is a natural or synthetic monomer or a polymer 10 
selected from the group consisting of oligomers. 
homopolymers. copolymers of two or more monomers. 
ionomers. block copolymers. graft copolymers and cross- 
linked polymers and monomers. 

15. The oral composition according to claim 14 wherein IS 
said antibacterial-enhancing agent is an anionic polymer 
containing a pluratity of said delivery-enhancing and 
retention-enhancing groups. 
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16. The oral composition according to claim 15 wherein 

said anionic polymer oxuprises a chain containing repeating 
units each containing at least one carbon atom. 

17. The oral composition according to claim 16 wherein 
the unit contains at least one delivery-enhancing group and 
at least one retention-enhancing group bonded to the same. 
vicinal. or other atoms in the chain. 

18. An oral composition comprising in an orally accept- 
able aqueous hum&ant vehicle. about 5-30% of a siliceous 
polishing agent. about 0.25%-0.3S% of txiclosan. at least 
one of a surface active agent and a flavoring oil. and about 
O.OCV% of a copolymer of maleic acid ca anhydride with 
methyl vinyl ether. 

19. The oral composition according to any of claims 1.2. 
4-6.8. 9 or 18 containing a fluoride-providing source. 


